alter the RQ in pea root tissue which remained near 1.0. This would indicate that carbohydrate was the main substrate bein-, oxidized in both the treated and untreated plants. They also found that the Qo., values for the treated plants were greater than those for the untreated, signifying a stimulation of the respiratory rate. In a later paper (4) they stated that the reducing sugars, starch and sucrose content of the untreated seedlings and short term 2,4-D-treated seedlings was the same. Working with pea root tissue Humphreys and Dugger (5) studying CO.. production found that applying 2,4-D caused an increased metabolism of glucose-i-C14 via the pentose pathway which they claim was not due to a greater amount of respiratory substrate being present. In their most recent work (6, 2) utilizing 2,4-dinitro-I Received Sept. 19, 1961 . 2 The data in this paper were taken from a thesis presented by John B. Bourke to the faculty of the Graduate School of Oregon State University in partial fulfillment of the requirements for the degree of master of science in chemistry. 3 Experiments carried otut using glucose-1-C14 and glucose-6-C'4 showed that 1 X 10-4 M 2,4-D solutions had1 little effect on the C6/C1 value for CO>, while 1 X 10- 5 Bl solutions appeared to increase this value indicating a stinmulation in the glycolytic oxidation (oxidation of glucose via glycolysis) of glucose. A 1 X 10-3 M solution, however, caused a decisive reduction in the C6/C1 ratio, indicating either an inhibition of glycolytic oxidation or a stimulation of the pentose pathway. The data indicate that the former is the case since the respiratory CO, production from the C-1 carbon is greatly decreased. This is in disagreement with Humphreys and Dugger (5) who found a higher glucose-i-C14 oxidation in treated seedling,s than in the control. The difference in restilts probably due to the difference in treatment times (12 hr vs. 2 hr) and incubation time (3%/2 hr vs. 6 hr). Because of the difference in inhibition by 2,4-D on the C-6 carbon and the C-1 carbon, it would appear that glycolysis is more strongly inhibited although both are affected. Since the effect of 2,4-D on the absorption of G-1-C14 and G-6-C-4 by pea root is the same and on the subsequent metabolism of C-1 and C-6 carbons of glucose is different, the effect of 2,4-D is, therefore, not simply one of absorption inhibition. The stimulatory effect of low concentrations of 2,4-D is probably due to stimulation of the g,lycolytic oxidation while the inhibitory effect of high concentrations is due to inhibition of both the glyco- In studying the absorption (table II) no correlation can be drawn between herbicidal activity and inhibition to absorption. It does appear, however, that the number of substituted chlorines on the ring is correlated to inhibition of absorption. Both 2,4-D and 2,6-D, have nearly similar absorption, 79 % and 73 % of control, respectively, while those compounds having three substituted chlorines, 2,4,5-T and 2,4,6-T have identical absorptions somewhat lower, 58 %.
In table II is shown the recovery data for glucose absorbed following treatment of the seedlings with various compounds. No significant difference can be detected in the recovery of CO2 from either glucose-1-C'4 or glucose-6-C14 after treatment with either of the herbicidally active or inactive compounds. There is only a slight tendency toward a stimulation of CO, production from glucose-U-C14 following treatment, however, the inactive compounds show the greatest stimulation.
Evaluation of the activity recovered in the residue also shows no correlation with herbicidal activity and the higher number of substituted chlorines appears to reduce the incorporation of carbon into the residue. Conversely, the activity incorporated into the alcohol soluble extract increases with increasing chlorine substitution.
Generally, all the compounds tested reduce cell wvall incorporation of glucose, only slightly affect oxidation to CO. with 10-4 %t treatment and increase the incorporation into soluble intermediates. As was the case with 2,4-D, the ratios of the individual intermediates remained the same as the control.
In respiratory CO., studies, as in absorption studies, no correlation can be found between changes of C6/C1 value and herbicidal activity. A toxic compound. 2,4-D, and a non-toxic compound, 2,4-6-T, produce ratios very near that of the untreated seedlings. 2,4,5-T, a toxic compound, causes a definite decrease in the ratio due to a decrease in C-6 oxidation and 2,6-D, a non-toxic compound, causes an increase due to an increased C-6 oxidation. The overall effect on oxidation is not an effect on pentose pathwvay activity but either a stimulation or reduction of glycolvtic pathway activity. This follows the pattern found in the studies conducted using various concentrations of 2,4-D.
As was the case with absorption, the C6/C1 values for activity found in the residue, appears to be more related to the number of substituted chlorines than to the herbicidal activity. In every case C-6 carbon incorporation in the residue exceeds the C-1 incorporation. 2,4-D and 2,4,6-T, however, cause a larger change in the C-6 than the C-1 incorporation.
Examination of the CO./residue values indicates that all the 2,4-D analogs regardless of biological activity caused either no change or an increase in this ratio for C-1 utilization. The C-6 utilization, however, does have a correlation with herbicidal activity. 2,4-D and 2,4,5-T caused either no change or a slight decrease in the CO9/residue ratio while the herbicidally inactive 2,6-D and 2,4,6-T caused an increase.
Since the change is found with the inactive compounds and not with the active ones, this cannot be an effect related to the herbicidal activity. Summary -I. Glucose labelled with C14 was used to measure the effect of various concentrations of 2,4-dichlorophenoxyacetic acid and several other phenoxyacetic acid compounds on the absorption, metabolism, and assimilation of carbon atoms into cellular residue.
-II. Although the phenoxyacetic acids inhibit glucose absorption, the herbicidal activity of 2,4-dichlorophenoxyacetic acid and 2,4,5-trichlorophenoxyacetic acid is not due to a simple absorption inhibition. Both herbicidal and non-herbicidal compounds inhibit glucose absorption, but no relationship exists between absorption and herbicidal activity.
-III. Treatment of pea seedlings with phenoxyacetic compounds induces changes in catabolism which are not due to a reduction of substrate absorption. Low concentrations of 2,4-dichlorophenoxyacetic acid owe their stimulatory effect to a stimulation of the glycolysis while high concentrations inhibit both glycolysis and pentose cycle activity. Glycolysis appears to be inhibited more than the pentose cycle.
-IV. No significant difference occurred with respect to the tissue components following the short term treatment with either 1 X 10-5 or 1 X 10-4 M 2,4-dichlorophenoxyacetic acid. A 1 X 10-3 A solution, however, caused an accumulation of intermediary metabolites and a decrease in the production of the metabolic end products, carbon dioxide and insoluble residue.
-V. The amount of glucose carbon which is utilized in cell wall synthesis is dependent on concentration but the ratio in which the individual atoms are used is not.
-VI. The herbicidal activity of 2,4-dichlorophenoxyacetic acid and 2,4,5-trichlorophenoxyacetic acid is not singularly due to glucose metabolism -since both herbicidal an(d nion-herbicidal compounds cause similar effects.
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